MUHHCTEPCTBO HAVKHU U BBICIIEI'O OBPA30BAHUSI POCCUMCKOM
DEJIEPALIUH
(enepanbHOe roCyAapCTBEHHOE ABTOHOMHOE 06pa3oBaTeibHOE YUPEKACHHE BHICLIETO
obpa3oBaHus
"CAHKT-IIETEPBYPI'CKHM I'OCY IAPCTBEHHbBIH YHUBEPCUTET
ABPOKOCMMYECKOI' O [TPUBOPOCTPOEHUST"

Kadenpa Ne 1

VTBEPXJIAIO

PykoBonuTens 06pa3oBaTessHOI Mporpammbi

JLT.H. J0u

Jluct cornacoanus paGoyei NPOrpamMMbl TUCIHILTAHEL

ITporpammy cocraBun (a)

JIOLIEHT, K.T.H. %02.25 E.D. Aman

(IOKHOCTS, y4. CTCNCHD, 3BAHHE)

E.A. ®ponosa

(MHuumMans, Gassis)

(A0KHOCTS, yu. CTeneHs, 3BaHue) / NOAMHCh, aTa) (vHMuMansl, pamums)

[Iporpamma ono6pena Ha 3acenanun xapeapsr Ne 1

«03» despans 2025 r, nporokosn Ne 02/1

3asexyromuit kadeapoi Ne 1

A.¢.-M.H. 101 % 03.02.25 A.O. CvupHoB

J B)

«10» fbeB 2025r

PABOYASI [IPOTPAMMA JIUCLIATUAHBI

«HMMHuTaLIMOHHOE MOZEJIMpOBaHHUE lt)lleM'-leCKHX W TEXHOJIOTHYECKHUX MPOLIECCOBY»
(HarmMeHOBaHHE IHCUMTUTHHBL)

(y4. cTenens, 38aHue) & (noanwcs, nara) (vHuLmMansl, pamunus)

3amectuTens aupextopa nucrutyra GIITU no Meronuueckoii paGore

JOLLKT.H. % 03.0225  H.IO. Edpemos

Kon manpasneHus noarorosku/
CMELHANBHOCTH

27.03.02

HaumeHoBaHue HanpasJI€HUsA

YnpasieHue Ka4ecTBOM
MOArOTOBKH/ CIIELHAILHOCTH

Haumenosanne Lu¢posoe ka4ecTBO U NPOEKTUPOBAHHE IPOLYKLIHH
HAIPaBNeHHOCTH P ’ e o
Dopma 0byuenns 3aodHas

T'on npuema 2025

Cankr-IletepGypr— 2025

(A0KHOCTD, y4. CTerneHb, 3BaHUE) ——(nonmcs, nara) (vHMumMansl, pamums)



AHHOTaUs

HMucuunnuHa «MMUTaMOHHOE MOJAETUpPOBaHUE (U3MYECKUX M TEXHOJIOTHYECKUX
MPOIIECCOB» BXOJIUT B 00pa3oBaTElIbHYIO MPOrpamMMy BBICHIETO 00pa3oBaHUsS — IPOrpamMmy
OakajmaBpuaTa II0 HampaBlIeHUIO MOATOTOBKM/ crneruainbHocTH 27.03.02  «YmpaBieHue
KauecTBOM» HampaBlieHHOCTH «lludppoBoe KadecTBO W MPOSKTUPOBAHHE MPOTYKITU.
Hucnunmuna peanusyercs kadeapoit «Nely.

JlucuurinHa HareleHa Ha (JOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMIICTCHIIUN:

[IK-6 «CrnocobeH MNpUMEHSATb TEXHOJIOTMM  HCKYCCTBEHHOTO  HMHTEJUIEKTa B
po(heCcCHOHATILHOM 1A TEIILHOCTI

CopepxaHue TUCHUIUIMHBI OXBAaThIBA€T KPYI' BOIPOCOB, CBSI3aHHBIX C OCHOBAaMHU
MOCTPOEHUS M aHaIM3a MPOCTHIX MUMHUTAIIMOHHBIX M MaTEMAaTHUYECKUX MOJIENICH, PEIIeHHEM U
AQHAJIM30M 3a]1a4 MEXaHUKU B COBPEMEHHBIX CHCTEMax aBTOMaTU3UPOBAHHOIO IIPOEKTUPOBAHU.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro TMpolecca: Jekyuu, J1abopamopuvie pabomvl, camocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMo#l NUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUIUME BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHASI aTTecTanus B hopme audhepeHIINPOBAHHOTO 3a9ETa.

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBJISET 2 3a4€THBIX E€JAMHUIIBI, (2
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Llens mpenogaBaHMs 3aKIIOYAETCS B IMOJNyYEeHHH OOYYarOIIMMUCS HEOOXOIMMBIX 3HAHHIA,
YMEHHMH U HaBBIKOB B 00JIACTH MOJEITUPOBAHUS TPEXMEPHBIX TBEPABIX TEJN, PEUICHUS U aHaIN3a
3aJa4  MEXaHUKH  JedOpMHPYEeMOro  TBEpPAOTO Tejla B  COBPEMEHHBIX  CHCTEMax
ABTOMATHU3UPOBAHHOIO TMPOCKTHUPOBAHUS, a TaK K€ JaTh CHUCTEMAaTHYECKHWE 3HAHUS METOJIOB
MOJEIUPOBAaHUS  (PU3MKO-TEXHUUECKUX mporeccoB. OBIageTh OCHOBHBIMH KOHUEHIMSAMU
MMUTAIIIOHHOTO MOJICIMPOBAHMSI C UCIIOJIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX MPOrpaMMm
MH)XEHEPHOI'0 aHaJIu3a.

1.2. JlucuuminuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  ydyaCTHHKaMHU
00pa30BaTeIbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TIlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIUILIUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OO0YYaIOUIMIiCS AODKEH 00JanaTh CIeTyIOIUME
KOMIETCHIMSIMH WM WX YacTaMHu. KoMneTeHIMN U MHAWKATOPhI UX JOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeuens KOMIETeHIIMN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymnma) Konn Kon n nanmMeHoBaHue UHIMKATOPA JOCTUXKEHUS
HaMEHOBaHUE
KOMIIETEHI[UHA KOMIIETEHIIUN
KOMIIETEHIINHU
I1K-6 Criocoben TIK-6.3.2 3HaTh METOILI UMUTALIIOHHOI'O
MIPUMEHSTH MOJICITMPOBAHUS
TEXHOJIOTHH [1K-6.Y.1 ymeTs 006pabaThiBaTh,
[IpodeccuonanbHbie
HCKYCCTBEHHOT'O BHU3YyaJIM3UPOBATh U AaHATU3UPOBATH JaHHBIC
KOMIIETEHIINHU
HHTEJIEKTA B [1K-6.B.2 BnageTh HaBbIKaMU IPUMEHEHUS
NpOoPECCHOHAIBHONW | UMUTAIMOHHOTO MOJICIIMPOBAHUS (PU3UICCKUX U
NEeATEILHOCTH TEXHOJIOTHYECKHUX MPOIECCOB

2. Mecro nucuuruinHbL B cTpykType OI1
JucnunimHa MoxkeT 0a3UpoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00yUaIOIUMUCS TPU

W3YYECHUH CIEAYIOIUX AUCUUILUINH:
- «MexaHuka»

- «MaremaTuka. AHATUTHYCCKAs T€OMETPUS M JIUHEHHAS anre6pa»

- «MaremaTrka. MaTeMaTHYEeCKU aHATU3Y
3HaHMs, TIONy4YeHHbIE TMPU MIyYEHUH MaTepuaia JaHHOW JUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEIILHOE 3HAUYCHUE, TAK M MOTYT HCIIOJIH30BATHCSI MPU U3YUECHUU IPYTUX JUCIUILINH:

— «OCHOBBI HCKYCCTBEHHOT'O MHTEIIIEKTa B TPO(ECCHOHAIBHON ACATSILHOCTHY,

— «MeToIBl ¥ CPEACTBA MPOLIECCOB TPOCKTUPOBAHUS)

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI

Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TT0 TUCIUTUTHHE (M pactpeie]ICHHe dTOW TPYJO0EMKOCTH TI0 ceMecTpaMm) MPe/ICTaBICHBI B
tabmure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemkocTs o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocma ouCUuUnIUHbL, 2/ 72 2/ 72
3E/ (uac)




U3 Hux uacoe npakmuyecKkoil no020moeKu 8 8

AyoumopHhuie 3aHamus, BCEro Jac. 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 8 8
npaktuueckue/cemunapckue 3ansatus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 8 8

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)

CamocmosamenvHas paboma, Bcero (dac) 56 56
Buo npomescymounoit ammecmayuu:. 3ayer, Tudd

madd. 3auger, sx3amed (3auer, Judd. 3auq, ' Hudd. 3au.
DKs.**) 3au.

*x -
HpI/IMeanI/Ie . KaHJIUJIAaTCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHaM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILITUHBL, UX TPYAOEMKOCTh

p Jlexkuuu | 113 (C3) JIP KII CPC
a3enbl, TEMbI TUCUUIUINHB
A Auch (uac) (4ac) (sac) | (uac) | (wac)
Cemectp 8
Paszpen 1. Teopust *UMUTAMOHHOTO MOJEIUPOBAHUS
¢usuko-rexHuueckux 3agaq Tema 1.1. OcHOBHBIE 4 4 20
nousitust MKD
1 1 5)

Tema 1.2. YpaBHEHUs KECTKOCTH KOHEUHOT'O 3J1€MEHTA 1 1 5
Tema 1.3. I'panruHbIC ¥ HAYAJIBHBIE YCIOBHUSL. 1 1 5
Pewenune ypaBuenuit MK3O 1 1 5
Tema 1.4. AHanH3 MONYYEHHBIX PE3yIbTaTOB
Pasnen 2. [Ipenporueccurr 2 2 18
Tema 2.1. Co3naHue U peJakTUPOBAHUE SCKU30B. 1 1 9
Tewma 2.2. [TapameTpuueckoe MOAEIUPOBAHUE. 1 1 9
Paznen 3. UMuTanimoHHOE MOACIUPOBAHUE B MEXAHUKE 5 5 18
Tema 3.1. Cratnueckuil MpOYHOCTHOM aHanu3. Tema
3.2. JIuHeWHbI! aHaNU3 YCTOMUYUBOCTH U 1 9
MOJIETMPOBAHNE 1 2 9
Hrtoro B cemecTpe: 8 8 56

Htoro 8 0 8 0 56

[IpakTuyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yJarolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
poQeCCHOHATBHOM 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSTUH.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO IUKJIa




Howmep pasnena

Haseanue u conepxanue pa3faenoB U TEM JEKIIMOHHBIX 3aHITUI

1

Paznmen 1. Teopust *MUTAITMOHHOTO MOJICITPOBAHUS
(hM3UKOTEXHUYECKUX 3a]1ad
Tema 1.1. OcHoBHBIe OHsATHST MKD

Tema 1.2. YpaBHEHUS )KECTKOCTH KOHEUHOTO JJIEMEHTA

Tema 1.3. ['panuuHbIe 1 HaYaIbHBIE YCIIOBU. Perenne ypaBHeHHHA

MKD

Tema 1.4. AHanu3 MOTy4eHHBIX PE3YINETATOB

Pazmen 2. [Ipenporteccuar

Tema 2.1. Co3nanue u peJakTUPOBaHUE ICKU30B.

Tema 2.2. [TapameTpuueckoe MOJEINPOBAaHHE.

Paznen 3. UmutanmonHoe MoaenupoBaHue B Mexanuke Tema

3.1. CraTudeckuii IPOYHOCTHOM aHAIIH3.

Tema 3.2. JInHeWHBIN aHAIN3 YCTOMYNBOCTH U MOJICITUPOBAHIE

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

N3 aux No
Ne | Tembl npaktrueckux | @OpMbI NpaKTUUYECKUX | TpPyHOEMKOCTb, |IPAKTHYECKOM |pa3jaeiia
/11 3aHSATUN 3aHSATUN (gac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
| |
Bcero
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0OHIIE 6.
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | MPakTHHECKOH | pasiena
n/m (uac) ITOATOTOBKH, | JHCIIHII
(gac) JIMHBI
Cemectp 8
1 OCHOBBI UMUTAIIIOHHOTO MOJIEIUPOBAHHUS. 2 1
bazoBbie HaBBIKK

2 Pecrapr 1 1

3 JInHEHHBIN TOUCK 1 1

4 TOHKOCTEHHBIN JTUCK 1 1

5 [ToaroroBka pacyeTHON MOJETHN 1 2

6 IlocTpoenue ceTkn 1 2

7 IIpouHocTHOM aHaNMU3 1 3

Bcero 8

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO




4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl caMocTosiTenbHON pabOTHI U €€ TPYAOEMKOCTh IPUBEICHBI B TA0IUIIE 7.

Ta6mmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 8,
Buna camocrostensHOM paboThI

qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia 30 30

nucuuriHbl (TO)

KypcoBoe npoextupoanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedeparta (P)

[ToaroToBka K TEKyIIeMy KOHTPOJIEO 5 5

ycneBaemoctu (TKVY)

Jomamraee 3amganue (/13)

KonTponbusie pabotsl 3a0unnkoB (KP3) 16 16

[ToaroroBka Kk MpOMEKYTOUHOM 4 4

arrectanuu (I1A)
Bcero: 56 56

5. IlepeueHn yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUISL CAMOCTOSITENTEHOM PabOThl 00YUAIOIIUXCS TT0 AUCIUIUIMHE (MOIYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUH

Tudp/ KomnuaecTBo 9K3eMITIsSpOB B
URL a P ec bubnuorpaduueckas ccpuika OubmoTeKe
P (KpoMe JIeKTPOHHBIX SK3EMILISIPOB)

byrkapesa, H. I'. Komnsroreprnoe
MOJICITMPOBAaHKE B IPUKIIAJTHON MEXaHUKE :
yuebHoe nocobue / H. I'. ByTkapesa, A. 3.
KpacunbaukoB. — CaHKT-

[TerepOypr : BI'TY "Boenmex" um. [1.®.

Vcerunona, 2019. — 52 ¢. — ISBN 978-5-
907054-

52-3. — Tekcr : anekTpoHHbI // JIans :
3JIEKTPOHHO-OMOIMOTEYHAs CUCTeMa. —
URL:

https://e.lanbook.com/book/157092 (nata
obpamienus: 08.09.2022). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEINEH.




Kpacunbuukos, A. 3. MeTobl ONITUMHU3ALUN
B MIPUKJIATHON MEXaHHKE : yueOHOe mocooue /
A. 3. Kpacunbnukos, H. P. Typkuna. —
Cankr-

[TerepOypr : BI'TY "Boenmex" um. [1.®.
Ycrunosa, 2019. — 42 ¢. — Teker :
AIIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-
oubmuoreynas cucrema. — URL:

https://e.lanbook.com/book/157065 (nata
obpamienus: 08.09.2022). — Pexum
JIOCTYTIA: IIsl aBTOPHU3. TIOJIb30BATEIICH.

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn «THTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOU ceTH «/HTepHeT»
URL anpec HaumenoBanue

https://e.lanbook.com/ | DnexTponHo-6ubIMOTEUHAs crcTeMa JlaHb

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHEeUeHUs, HCIOJIB3YEeMOTO0 TPH OCYIIECTBICHUN
00pa30BaTeNIbLHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 POTPaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIlecca Mo JUCITUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)




JleknunoHHast ayguToOpUs  — YKOMILJICKTOBaHA
CHEIHATM3UPOBAHHON (yueOHoOll)  meOGenbio,
Ha0OPOM JIEMOHCTPAIIHIOHHOTO o0opynoBaHus
U y4eOHO-HaTIS AHBIME [TOCOOUSMH,
00ecreynBaONMMI TEMaTHYECKUE WILTIOCTPALIUH,
COOTBETCTBYIOIIHE pab0ounuM yueOHBIM IpOrpaMMam
JTUCITUTIIUH (MOJTYJICH).

dou JIEKITMOHHBIX
aynutopuii I'VAII

Aynutopuu IS IPOBEICHUS IPAKTHYSCKUX 3aHATHH —
YKOMILJIEKTOBAHBI CIICIIUATU3UPOBAHHON (YueOHO) MeOeblo,
HAa0OPOM JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS U
y4eOHOHATISITHBIMU TOCOOUSIMU, 00ECIIeUNBAIOIIUMU
TEMATHYECKHUE UILTIOCTPAIH, COOTBETCTBYIOIINE PaboInM
y4eOHBIM ITpOorpaMMaM JUCIUTIINH (MOJTyJICH).

®onx aynuropui
I'VAII

(yn. T'acremno 15, ayn.
24-12)

[Tomemenue st CaMOCTOSITENILHON pabOThI — YKOMIUIEKTOBAHO

DoHJ ayIUTOPHIL

CHeIaIu3upOBaHHON (YueOHO) MeOebI0, OCHAIIIEHO 'VAII
KOMIIBIOTEPHON TEXHUKON C BOZMOKHOCTBIO TIOJKIIOUEHUS K

cetu "HTepHeT" 1 00€CneYeHO TOCTYIIOM B 3JIEKTPOHHYIO (yn. Facrewto 15, ayn.
MH(POPMAIIMOHHO-00Pa30BATEIbHYIO CPETY OpraHU3aIHH. 24-12)
YyeOHast ayTuTOpus AJisl TEKYLEro KOHTPOJIA U @doHp ayauTopuii
MIPOMEKYTOUHOM aTTECTAIIH — YKOMILJICKTOBaHA T'VAIL
cCrelranIu3upoBaHHON (y4eOHOi1) MeOenblo, TeXHUUECKUMU

cpencTBamMu OOYYEHHUS, CIY>KAIUMHU JIJISl TPEICTABICHUS (ym. Tactenno 15, ayx.
yueOHol nHpOopMalnu. 24-12)

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAIlUH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Bun HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

JuddepeHmpoBaHHbINA 3a4ET Crrcox BONpoOCOB;
TecTts;
3anayu.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUHN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHLIAI
5-0ayutpHas mIKama P P (popvp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIE MMOJOKESHHSI C MPAKTUIECKON
JIESITSIIbHOCTHIO HAIPABJICHMS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM CTielnaTIN3uPOBAHHBIX TOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN o
XapaxrepucTrka chopMUPOBAHHBIX KOMITETEHIUI
S-0arbHas mKaia
— 00y4Jaromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
II0 CYyLIECTBY H3JIaraeT €ro, ONUpasCb Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
«XODOLLIOY — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;
p — YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
«BAYTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET HaY4YHbIE TI0JIOKEHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;
— JIONyCKaeT HECYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;
«yZI0BJIETBOPUTEIIHLHOY .
— UCHBITHIBACT 3aTPYJHEHHUS B IMPAKTUYECKOM IPUMEHEHUHU 3HAHWM
«GAYTCHO»
HaIPaBJICHUS;
— c11a00 apryMeHTUpPYET Hay4dHbIE [T0JIOKEHMS,;
— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— YaCTUYHO BJAJIeeT CUCTEMOH CIELIMAIN3UPOBAHHBIX OHITHH.
— o0yyaromuiicss He YCBOWJI 3HAUUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKM W  HETOYHOCTU  IIpH
«HEYIOBJICTBOPHUTEIIEHO
«HE 3ATTCHON paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;
— UCIBITHIBAECT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUM;
— HE MOXET apryMEHTHUPOBAaTh HAYYHBIE ITOJI0KECHUS;
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne /it [Tepedyens BompocoB (3a1a4) 1St IK3aMeHa

Kon
WHJUKAaTOpa

Y4eOHBIM MJIaHOM HE PEIYCMOTPEHO

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuue 16.

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne /it [Tepeuens BompocoB (3a1ayu) mist 3adeta / nudd. 3auera

Kon
WHIAUKATOPA

021/c11 =0623/631 = 622/c12. SIBnsercs 11 ONMUCHIBAEMOE
TaKUM TE€H30POM HANPSKEHHOE COCTOSIHUE TPEXOCHBIM?
Kakum Oyner HanpsHKeHHOE COCTOSTHUE, €CITH KPOMeE
yYKa3aHHOTO YCJIOBHUS CIIPAaBEAINBO COOTHOIIeHHE 631/621 =
033/632 =c12/522

KoMnoneHTsI TEH30pa HaHpH)KeHI/Iﬁ YAOBJICTBOPSIOT YCIOBUIO

N

Pacyetsl 6a10YHBIX KOHCTPYKITHI.

Pacuer 06beMHOI cTaTHUecKON 3a/1auu TUHEHHON TEOpUU
YIIPYTOCTH

[1K-6.3.2

VYbenurecs, yTo A U30TPOITHOIO MaTepHaia yrioBble
nedopMauy He 3aBUCAT OT HOPMAJIbHBIX HAIPSDKEHUH, a
MPOJOJIbHBIE IeOpMAIU HE 3aBUCT OT KacaTeJlbHbIX
HaIlpsHKECHUM.

a1

[locTpoeHne 1 XapakKTEPUCTHKU CETOK

Pemenne 3aga4 ME€TOJOM KOHCYHBIX DJICMCHTOB.

[IK-6.VY.1




7 [TpoBeaunTe moapoOHBI BEIBOI (POPMYIIBI 111 00BEMHOM [1K-6.B.2
IJIOTHOCTU MOTEHIMATBHON dHEPTUH JeopMaIliu Tena,
Marepuail KOTOporo o0agaeT CBOMCTBOM JIMHEHHON
YIIPYTOCTH.

8 [TonyuuTs peleHue 3a1a4u O TOJICTOCTEHHOM LUJIMHPE MO
BHYTPEHHUM JIaBJICHUEM

9 Y6enurecs, 4TO JIsl U30TPOITHOTO MaTepualia yrioBble
nedopMaIui He 3aBUCIT OT HOPMAIIbHBIX HANPSDKEHUH, a
MIPOJOJIbHBIE JieOpMAIIUU HE 3aBUCT OT KacaTeJbHbIX
HaIpSHKECHU.

10 [TosicHuTe BEIOOP METO/IA TIOCTPOCHHS CETKH ST MOJICIIH I1K-6.3.2
(3amanue)

11 MeTo1 KOHEUHBIX 00BEMOB: OCHOBHBIE TTOHSITHSI.

12 HNHCTpyMEHTBI CO3/1aHUSI TEOMETPUYECKON MOJEIIH

13 [TonyunTs pemeHue 3aaauu o TojactocreHHoM nunuHape nog | [IK-6.Y.1
BHYTPEHHUM JIaBJICHUEM

14 I'pannunsbIe 351eMeHTHl. MoienupoBaHue yCI0BUM KOHTAKTA.

15 ITpumenenne MKD nis perienusi TMuHaAMUYECKHX 3a]1a4.

[lepeuenr TeM nns KypCOBOTO TMPOEKTUPOBAHUS/BBIIONHEHUS KYpCOBOM pabOTHI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM JUist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS

Ne /it .
KypCOBOW pabOThI
Y4eOHBIM IITaHOM HE MPEAYCMOTPEHO
Bonpocel s mpoBeneHUS MPOMEXKYTOYHOW aTTECTAllMM B BHIE TECTHPOBAHUS

MpeACTaBICHBI B TaOnwuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Ne /1t

IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB

Kon
WHIAMUKATOPA

Kaxkue Tunel ananusa 10CTynHbI B Ansys?
a) CtaTuyecKkuii aHau3.

0) [IlunaMuueckuii aHaIH3.

B) TennoBoii aHanus.

r) Bee BhIenepeurcieHHbIE.
[IpaBunbHbI OoTBET [’

Uto sBIIETCS OCHOBHOM 3a7a4eii MeTOAa KOHEUHBIX
9JIEMEHTOB?

a) PazOuenue o0acTi Ha KOHEYHBIC SJIEMEHTHI.

0) Pemenne nuddepeHnranbHbpIX ypaBHEHUM.

B) [lomyueHue MaTpuIlbl KECTKOCTH.

[TpaBunbHbIE OTBETHI A-B

[IpounTaiite TeKCT U ycTaHOBUTE cooTBeTCTBUE. K Kaskaoi
TTO3UIINH, TAHHOU B JIEBOM CTOJIOI1IE, TOAOEepUTe
COOTBETCTBYIOIIYIO MO3UIIMIO B TPABOM CTOJIOLIE
CootBercTBHE MEXly 3aKkoHaMH HbroTOHa U MX
(bopMyIMpOBKaMHU:

[lepsriit 3akoH HetoToHa: a) CymiecTBYIOT TaKue CUCTEMBbI
oTcuéTa, Ha3bIBa€Mble HHEPIIUAILHBIMHU, B KOTOPBIX
MaTepuagbHas TOYKA COXPaHSET COCTOSIHUE MOKOS WU

[1K-6.3.2




PAaBHOMEPHOTO IPSIMOJIMHEWMHOTO IBH>KEHHUS 10 TEX MOP, ITOKA
BHEIIHHUE BO3/IEHCTBUS HE U3MEHSAT 3TOTO COCTOSIHUSL.

Bropoii 3akon HeroTona: 0) Cuiia, aeiicTByromas Ha Telo,
paBHA MPOU3BEACHUIO MAcChl TEJIa Ha COO0IIAaeMOe 3TOM CHIIOM
yckopenue: F=ma.

Tperuii 3akon Herotona: B) Cuiibl, C KOTOPBIMHU J1Ba TENa
JNEUCTBYIOT APYT HA Ipyra, PaBHbI 10 MOAYJIIO U HAIlPaBJICHBI
BJIOJIb OJHOM NPSIMOW B IPOTUBONOJIOKHBIE CTOPOHBI.

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEAOBATEIHHOCTb.
3anummMTe COOTBETCTBYIONLIYIO TOCIEI0BATEIBHOCTD OYKB
CJIeBa HAIPaBO

YcTaHoBHTE NOCIEI0BATEIBHOCTD PELICHHUS 33124 Ha TUIOCKYIO
CUCTEMY CXOMSIIUXCS CUJI TEOMETPUUYECKIM CIIOCOOOM:
1-Onpenenuth TOUKY, pABHOBECHE KOTOPOH HYXKHO
UCCIIEIOBATD,

2-HaiiT HeM3BECTHBIE PEAKLIUU P TOMOIIH TEOPEMBI
CHUHYCOB,

3-Onpenenuts aKTUBHBIC CHJIHI,

4-TTocTpouTh CUIIOBOM MHOTOYTOJIbHUK(TPEYTOJIbHHK )
5-3aMEHUTD CBSI3U, PEAKLIUSIMU CBSI3EH,

6- [IpoBepuTh NMPaBUIBLHOCTH HAXOXKICHUS PEAKIIHIA
[TpaBumnbHEI oTBET: 1-3-5-4-2-6

Hanmummwure pa3BepHyThIi OTBET.
UTto Ha3bpIBaeTCsd KOHEYHO-3JIEMEHTHOW MOJIENBIO?

Kaxoii Tun ananmsa uCHoOIb3yeTCsl IS ONPENETICHUS
HaNpsODKCHUH U epopMannii B KOHCTPYKIHH?

a) CraTuueckuil aHanus.

0) JluHaMHYeCKU aHAIIN3.

B) TemnoBoli aHamu3.

r) AKYyCTHYECKHI aHaIu3

IIpaBuibHBIN OTBET A

Kakue THITBI KOHEUHBIX 3JIEMEHTOB CYIIECTBYIOT?
a) CTepKHEBBIE DIIEMEHTHI.

6) O00I0YEUHBIE AIIEMEHTHI.

B) OOBEMHBIC SJIEMEHTHI.

[TpaBunbHbIe 0TBETHI A-B

[IpounTaiite TEKCT U yCTaHOBUTE cOOTBETCTBUE. K Kaxmon
MO3UIUH, TAHHOW B JIEBOM CTOJIOIIE, ToA0epuTe
COOTBETCTBYIOIIYIO MO3UIIMIO B IPABOM CTOJIOLIE

1. Onopa gomyckaet moBOpOT BOKPYT IIApHUPA U
IIEpEMELIEHHUE BJIOJIb OIIOPHOU MTOBEPXHOCTHU. Peakus
HampasJieHa NEePIEeHANKYISIPHO OOPHON MOBEPXHOCTU-ITO: b)
LIapHUPHO-TIOJIBUYKHAS OIIOPa;

2. Onopa A0IMycKaeT MOBOPOT BOKPYT LIAPHUPA U MOXKET OBITh
3aMEHEHa ABYMs COCTABJIAIOIIUMHU CHIIBI BAOJIb OCEH
KOOpJAUHAT-3TO: B) mapHupHO-HENOABUKHAs OIopa.

3. Onopa He 1omycKaeT NOBOPOT BOKPYT IIAPHUPA U MOXKET
OBITH 3aMEHEHA JABYMSI COCTABJISIFOIIIUMU CHUJIBI BJIOJIb OCEH
KOOpJAMHAT-3TO: A) 3alIEMJICHUE;

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTD.
3anummTe COOTBETCTBYIOLIYIO TIOCIEI0BATENBHOCTh OYKB
CJIEBA HAIIPABO

[IK-6.Y.1




Y cTaHOBUTE TOCIIEI0BATEIEHOCTD MTOCTPOCHUS SIIOP JUIS
peleHus 3a/1a4 Ha pacTsKEeHHe-CoKaTHe:

1- OnpenenuTth HOpMAJIbHBIE HAMIPSKEHUS O,

2- Haiitu npoionsHyto cuity N,

3- Pa3ouTh Opyc Ha y4acTkH,

4- TTocTpOHTD SMIOPY MPOAOIBHBIX CHIL,

5- [locTpouTs 31I0pY HOPMATIBHBIX HAPSIKEHUH
ITpaBusbHbI oTBeT 3-2-4-1-5

10

Hanumure pa3BepHyThIi OTBET.
Uto Takoe CTENEeHN CBOOOIbI DJIEMEHTA, MOJICITH?

11

Kakoii Tun ananuza ucnosab3yeTcst 11 MOJSIUPOBAHUS
MOBEJICHUS KUJKOCTU UM rasza?

a) CTaTUYeCKU aHAJIU3.

0) /IluHaMHUUYeCKHi aHAIIH3.

B) TemnoBoii aHamus.

r) CFD (Computational Fluid Dynamics).
IIpaBuibHbIN OTBET [’

12

Kakwue THIbI rpaHUYHBIX YCIIOBUI MOTYT OBITH 3a/1aHBI B
METO/Ie KOHEUHBIX JIEMEHTOB?

a) lAuddepenunanbupie ypaBHEHHUS.

0) ['panuuHbIe YCIOBUSA MIEPBOTO pojia (3aAaHue
[IEpEMELLEHUI).

B) ['paHunuHbIe yCIIOBUS BTOPOTO poja (3aJaHue Cui).

r) ['pannyHbIe yCIOBUS TPETHETO poJia (CMEIIAaHHBIE YCIOBHS).
[IpaBuibHbIe OTBETH A-I"

13

[IpounTaiite TEKCT M yCTaHOBUTE COOTBEeTCTBHUE. K Kak1011
MO3UIIMH, TaHHOH B JIEBOM CTOJIOLE, T010epuTe
COOTBETCTBYIOIIYIO TO3UIHIO B IPABOM CTOJIOLIE
CooTBeTcTBHE MEXAY TUIIaMU JieopMalvid U UX
OIIPEICIICHUSIMU:

Pactspxenue: a) Jlepopmanius, mpu KOTOpOH IPOUCXOIUT
n3MeHeHne (POPMBI U pa3MEPOB TeJa MO IEHCTBHEM BHEIITHUX
CHJI, HAITPABJICHHBIX NEPHEHIUKYISPHO €0 OBEPXHOCTH.
Cxatue: 0) Jledhopmanius, mpu KOTOPOM MPOUCXOTUT
u3MeHeHHe (OpMBbI U pa3MepOB Teja MO IeHCTBHEM BHEIIHUX
CHJI, HAIIPaBJIEHHBIX MapaJJIEIbHO €r0 OBEPXHOCTH.

N3ru6: B) Jledopmanus, mpu KOTOPOH IPOUCXOTUT
WCKPHBIICHHE OCH WJIN CPEINHHON TTOBEPXHOCTH
nepopMupyemMoro o0beKTa noJ| 1eHCTBUEM BHEIIHUX CHJI T
MOMEHTOB.

Kpyuenue: r) Jlebopmanus, npu KOTOpOi MpOUCXOIUT
MOBOPOT MOTIEPEUHBIX CEYCHUH TeJa Mo AEUCTBUEM BHEITHUX
KPYTSIINX MOMEHTOB, IIPU 3TOM MPOJIOJIbHBIE CIION
MTOBOPAYMBAIOTCS OTHOCHTENBHO JIPYT APYyra Ha HEKOTOPBIN

YTOJL

14

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTD.
3anummre COOTBETCTBYIOLIYIO TIOCIEI0BATENBHOCTD OYKB
CJIeBa HAIIPaBo

VY CcTaHOBHUTH NOCIIEI0BATEIBHOCTD TPEOOBAHUI
MpeIbsBIsEMbIE K MalllHHAM:

1. TexHOTOTMYHOCTh KOHCTPYKIMH; 2. PaboTocnocoOHOCTS; 3.
Hanexnocts; 4. 9proHOMUYHOCTD U 3CTETHYHOCTb.

IT1K-6.B.2




[IpaBunbHeIi oTBET: 2-3-1-4

15

Hanumure pa3BepHyTHI OTBET.
3anummnTe MaTPUYHOE YPABHEHHE KECTKOCTH AJIEMEHTA

16

Kakoii Tun ananuza ucnosab3yeTcst isi MOAEeIUPOBAHUS
AJIEKTPOMAarHUTHBIX NOJIEH?

a) CTaTUYEeCKUN aHaJIU3.

0) /IluHaMHUYeCKHi aHAIIH3.

B) TemoBoii aHamus.

') DJIEeKTPOMAarHUTHBIN aHaJIN3.

[IpaBunbHbIit oTBET I’

17

Kakne MeTobl HCTIONB3YIOTCS U1l IPOBEPKU CXOAUMOCTH
pEelIeHUs B METO/Ie KOHEUHBIX AJIEMEHTOB?

a) CpaBHEHUE PELICHUI HAa pa3HBIX CETKaX.

0) CpaBHEHHE C aHATUTHYECCKUM PEIICHUEM

[IpaBunbubie oTBeThl A 1 b

18

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. K Kax 1011
MIO3ULMH, TAHHOW B JIEBOM CTOJIOLIE, T010epUTe
COOTBETCTBYIOILYIO TIO3UIINIO B TIPaBOM CTOJIOLIE
CooTBeTcTBHE MEX]y TApaMETPaMU IPOYHOCTH U UX
oTpeeNeHUSIMU:

[Ipenen tekyuyectu: a) Hanpspkenue, npu KOTOpOM MaTepHra
HaYMHAET AeOPMUPOBATHCS O€3 YBEIMUEHUS HATPY3KU.
[Ipenen npounoctu: 6) MakcumanpHOE HalpsLKEHUE, KOTOPOE
MaTepuaj MOXET BbIAepKaTh 0e3 pa3pylieHusl.

Monynb ynpyroctu: B) Mepa xEcTkocTr MaTepuaa,
OTIpEeETSIONIAsl €r0 CIIOCOOHOCTh COMPOTHBIIATHCS
nepopManuu Npy IPUI0KEHUN HArPy3KH.

Koaddunuent Ilyaccona: r) OTHOIIEHHE TTOTIEPEUHOI
nepopManuu K IpoA0IbHON IPU OJTHOOCHOM PacTsHKEHUU WU
C)KaTHH B ITpeJiesiaX ynpyrux aedopmaruii.

19

[IpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEIOBATEIBHOCTD.
3anummTe COOTBETCTBYIOLIYIO MOCIEI0BATENBHOCTh OYKB
CJIEBA HAIIPABO

Meto/ ceueHuil O3BOJISET ONPENEIUTh BHYTPEHHUE CHIIBI,
BO3HHUKAIOIINE B CTEPIKHE, HAXOIALIEMCS] B PABHOBECHUH IO/
JEMCTBUEM BHEIIHEN HArpy3Ku. DTambl METOJA CEUEHUIN
BKJIIOYAIOT (YKa)KUTE BEPHYIO MTOCIEA0BATEIbHOCTD):

1. Pa3pesanue: Pa3pesaem crep>keHb Ha JIBE€ YaCTH
IUIOCKOCTBIO, IEPIEHIUKYIISIPHON €ro OCH.

2. OtOpaceiBanue: OTOpacsiBaeM OJHY M3 YaCTEeH CTEPIKHS.
3. 3amena: 3aMeHseM JIeHiCTBHE OTOPOIIEHHOM YacTh
BHYTPEHHUMU CHJIAMH.

4. YpaBHOBelIMBaHUE: Y pPaBHOBEIINBAEM OCTABIIYIOCS 4acTb
CTEPHSI, UCTIONIb3Ys YPAaBHEHUS PAaBHOBECHSI.

20

Harnmmmre pa3BepHyThIN OTBET.
KaxoBbI BO3MOKHBIE IPUYMHBI HETMHENHOCTU ypaBHEHUN
MKD?

[1K-6.3.2

21

Kakoii Tun ananmsa ucnosab3yeTcst JUisl MOAEINPOBAHUS
B3aMMOJICHCTBHS KOHCTPYKIIUHU C OKPYKAIOIIEeH Cpeoi?
a) CraTHueckuil aHanus.

0) unamMuueckuii aHaIM3.

B) TenoBoi aHanus.

IK-6.VY.1




r) CFD (Computational Fluid Dynamics).

IIpaBunbHbI OTBET [’

22 Kakue HegocTaTKu ©IMEeT METOI KOHSUHBIX YJIEMEHTOB?
a) CJI0)KHOCTb IIOCTPOEHUS CETKHU.

0) Heo6Xx01uMOoCTh UCTIONIb30BAaHUS MOIITHBIX
BBIYHCIUTEILHBIX PECYPCOB.

[IpaBuibHbie 0TBETH A U b

23 [Ipouuraiite TEKCT U ycTaHOBUTE cOOTBEeTCTBUE. K KAk 1011
MO3UIIMH, TaHHOHU B JIEBOM CTOJIOIE, TOI0CpUTE
COOTBETCTBYIOIIYIO TIO3UIIUIO B TIPABOM CTOJIOIIE
CoOoTBEeTCTBHE MEKIAY METO/IaMH MCIIBITAHUH U UX TSIISTMU:
UcnbiTanue Ha pactspkenue: a) OnpeneneHue npeaena
MPOYHOCTH, TPEJIea TEKyYeCTH U MOAYJIS YIIPYTOCTH
MaTepuarna.

Hcnbitanue Ha cxatue: 6) Onpeaesenne crnocoOHOCTH
MaTepuasa BeIJIEPKUBATh CKIMAFOIINE HATPY3KU 0e3
paspyIeHuUs.

Wcnpitanne Ha u3ru: B) Onpezenenne ciocoOHOCTH
MaTepHalia BbIJICP)KUBATh U3rHOAIOIINE HArpy3Ku 03
pa3pymeHus.

Hcneitanue Ha kpydyenue: T) OnpenenaeHue cnocoOHOCTH
MaTepuasa BIICPKUBATH KPYTAIIHNE MOMEHTHI 0€3
paspyIieHus..

24 [IpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEIOBATEIBHOCTD.
3anuIuTe COOTBETCTBYIONIYIO TOCJIE0BATEILHOCTE OYKB
CJIeBa HAIIPABO

B kaxoii mociie10BaTeIbHOCTH U3Y4alOTCs Pa3ielibl MEXaHUKHU:
1 — ComnpoTtuBnenue MaTepuaioB

2 — TeopeTnyeckas MEXaHUKa

3 — Jletau MaluH

ITpaBunbHBIN OTBET: 2-1-3

25 Harnmmnre pa3BepHyTBIN OTBET.
Kak BeiBoguTCs o0miee ypasuenue MKD u3 ycnosuii
paBHOBECHSI Y3JI0B?

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolIUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne i/mt [TepedyeHb KOHTPOJIBLHBIX PadOT

Ha HpHBeHCHHOﬁ MOICIN UMECTCA ... Y3JIOB U ... IPAMOYTOJIbHBIX KOHCYHBIX
3JIEeMEHTOB. 13 HUX ... Y3JIOB KCCTKO 3aKPCIUICHBI, 4 B ... y3JIaX (I)I/IKCI/IpOBaHBI
NnepeMeIICHUA BAOJIb OCH X. Kakoe konn4ecTBO HEM3BECTHLIX UMEET ATa
KOHCYHOJJICMCHTHAA MOJCJIb, €CJIN B KAXKXJIOM Y3JIC HMECTCA 110 3 crencHH CBO60,I[BI?

Kakas n3 cxem TPCYI'OJIbHUKOB ... [IPUTOJHA B KAUCCTBC KOHCUHOTO 3JICMCHTA IJIA
MOZCIN TBEPAOTO TECJIA..., HAXOAAIICTOCA IO JIeHCTBHEM BHEIIHEH Hany3KI/I?

HpI/I CTaTUYCCKOM aHaJIM3C KOHCTPYKIUH MOCTA4, ... , YBCIIMYCHHUC KOJIMYCCTBA KaKUX
N3 MPUMCEHCHHBIX 3JICMEHTOB MOXXET MAKCHUMAJIbHO CKAa3aThbCA Ha MMOBBIICHHUN
TOYHOCTH PE3YIbTAaTOB PACUCTOB: ...- 000JI0YE€YHBIX OJIEMCHTOB, ... - 0aJTIOYHBIX
OJICMCHTOB, ... - CTCPIKHECBBIX 3JICMCHTOB, ... - TPEXMCPHBIX DJIEMEHTOB?




10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONUE  MPOLUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX JTanbl (HOpPMUPOBAHMS KOMIETEHLIMH, coaepkarcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaroluxcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKasaHus i1 OOYYarOIIUMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepHana (eciu npedycmompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHMe yueOHoro marepuana. Ha3HaueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ NpoOJeMbl, JAaeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LIEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEIEM;

— pasBuTHe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy W
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— MOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4Y€HHE 3HAaHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HAY4YUTbCSl METOAMYECKH 00padaTbiBaTh MaTepual (BBIACNATH IJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI  MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAaLMEd ClIalijoB U
HCIIOJIb30BAaHUEM pa3/laTOYHOrO MaTepuajga IpH MPOBEIEHUU KOPOTKMX JAMCKYCcCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

11.2. Metoauueckue ykazaHus A OOYyYaroIUXCs IO BBIIOJIHEHUIO J1a00paTOPHBIX
paboTt (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xozme BbImonHEHHs 11a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOTUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIIMOHHON XapaKTEepPUCTHKONW OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

Breimonnenue nabopaTopHbIX pabOT 00ydaromMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] TUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIIeHUE CIeTYIOINX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JJaHHOW JUCIUIUTHHBI;

— 3aKpeIUIeHHE, pPa3BUTHE W JIETATM3alUs TEOPETHYECKMX 3HAHWM, TMOJTYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH 110 U3yd4aeMON JUCLUILINHE,



— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ananue U TpeOOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX PaboT

JlaGopatopHsble paboThl 110 JucuUILIMHE «VIMUTalMOHHOE MOIeIUPOBaHUE (PU3MUECKUX
¥ TEXHOJIOTMYECKHX MPOLIECCOBY» MPOBOAATCS B ayauTopuu kadeapsr Ne 1 (ayn. 24-12). s
IPOBE/ICHUS J1JAOOPAaTOPHBIX PA0OT UCTIONB3YIOTCS KOMIIBIOTEPHI € IpeAycTaHoBIeHHbIM 110,
MO3BOJISIOIINE BBIOIHATH PA0OTHI 10 UMUTALIMOHHOMY MOJAETHUPOBAHUS IO BCEM OCHOBHBIM
paszenaM AUCUUIUIMHBL «IMUTallMOHHOE MOAETUPOBaHUE (GU3NYECKUX U TEXHOJIOIMUECKUX
npoueccoB». Ilopsaok nposenenus 1ad00paTopHOl paObOTHI:

1. BBogHast yacth

— MoTydeHue o0yJaronuMcs Jomycka K paboTe (YCTHBIN Ompoc)
- MOJTyYeHHUE 00YJarOIIUMCS 3a/1aHuUs

— coOoOIIeHUEe  MperojaBaTeleM  yKa3aHud K  pabore  (omucaHue
71a00paTOpHON YCTAHOBKM, HAlOMUHAHUE O TOPSAJKE BBIMNOJHEHHS pabOThl U
UCCIICyeMbIX TapaMerpax, I0Ka3 CIocOOOB BBIMOJHCHUS OTIEIBHBIX OIEpalni,
MPEAYIPEKICHUE O BOBMOXKHBIX olnoOKax) 2. OCHOBHAs 4acTh

— BBINIOJIHEHUE 00yJaroMMcs [TOCTABJIEHHOM 3a1auu

— cooO1eHue npernoaaBareaeM (B cilydae HEOO0XOMMOCTH)
JIOTIOJIHUTEbHBIX yKa3aHUN (TMOBTOPHBIN IMOKa3 WM Pa3zbsICHEHUE HCIOTHUTEIbCKUX
JIEHCTBHI )

3. 3akIroynTeabHas 4acTh
B 3akimtounTenbHON 4acT CTYACHT JIOJDKEH MPOJAEMOHCTPUPOBATH MOJTyUYCHHbBIS
pe3yNbTaThl MPETOAaBaTEelIoO.

Crpykrypa ¥ opMa oTyera 0 Jad0opaTopHON padborte

OTuert o nabopaTopHOi paboTe JOHKEH COAEPHKATh CIEAYIOIINE Pa3/Ieibl:

— e J1ab0opaTopHOM paboThI

- (bopMyIHMpOBKa 3aJaHUs

— OCHOBHAasi 4acTb (JOJDKHA COJep)KaThb ONHMCaHuWE JabopaTopHOM
YCTAaHOBKH, HEOOXOIWMbIE TaOMUIbl, TpaQuKH, SKCIEPUMEHTAIbHBIE JaHHBIE U
pe3yJbTaThl pacueToB)
- BBIBO/] (OMMCHIBAIOTCS UTOTH PabOThI, IPOBOIUTCS aHAIU3 OTYYEHHBIX PE3yJIbTaTOB)

TpeboBanus k 0ohopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

TpeboBanust k 0popMIIEHHIO OTUETa O Ta0OPaTOPHOM paboTe N3IIOKEHBI B
neiictByromem cragaapre [OCT 7.32-2001 «Otyer o Hay4HO-HCCIIEI0BATEIBCKON paboTe.
CtpykTypa u mpaBuiia opOpMICHUS», KOTOPBII MOkHO HaiiTH B MIHTepHeTe Ha caiite ['Y ATl
http://guap.ru/quap/standart/titl_main.shtml

11.3. Mertoauueckue yKazaHus UIsi OOYYaAIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOMHEHUSI CaMOCTOSITEIPHOW PabOThI, 00yJarONTUICs BBITIONHSAET paboOTy 1O
3aJJaHUI0O ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IpErojaBaTelis, HoO 0e3 ero HemocpeiaCTBEHHOTO
y4acTHsl.


http://guap.ru/guap/standart/titl_main.shtml
http://guap.ru/guap/standart/titl_main.shtml

Jnst oOyyaromuxcst mo 3aoyHoOi (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe IIaHupOBaHUue pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHUI, 00ECIIeYnBACT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT TIIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBISIONIMMUA  CAMOCTOSITENIbHYHO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o TUCIUILIHHE;

— METOJIMYECKUE yKa3aHUs I10 BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (it 00ydaronmxcs
10 3204HOM (hopMme 0OyueHHs).

11.4. MeTtoauueckue yKazaHMs [UIsl OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsi, OCYLIECTBISIEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.5. Meroauyeckue ykazaHus JIjisi OOYYarOUIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTansi  OOyYarOUIUXcCsi  MPEAYyCMaTpUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢dopMa OIEHKA 3HAHWM, MOJyYEeHHBIX
00y4JarmuMcs TPU U3YYEHUH JUCIUIUIMHBI, IPU BBITIOJHEHHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-UCCIIEAOBATEIIbCKUX PadOT U MPOXOKACHUHU MPAKTUK C aTTECTAIMOHHOMN OLIEHKOM
«OTJIIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.



JIuct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCIUILIMHbI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
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Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne
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